INTRODUCTION
Mushrooms are the higher fungi which have long been used for food and medicinal purposes. Fresh and preserved mushrooms are consumed in many countries as a delicacy, particularly for their specific aroma and texture (Pavel , 2012) .They have rich nutritional value with high protein content (up to 44.93%), vitamins, minerals, fibers, trace elements and low calories and lack cholesterol Mushrooms production can alleviate poverty in rural communities and improve the diversification of agricultural production (Godfrey et al., 2010) as well as national economy if given its proper place especially now that mushrooms are being considered as an alternative food source to provide adequate nutrition for world's increasing population. Several researches have established some edible mushroom species as sources of physiological agents for medicinal applications, possessing antitumour, cardiovascular, antiviral, antibacterial and other activities (Halpern and Miller, 2002; Wasser, 2002; Chang, 1996) . Each mushroom type produces a specific set of metabolites capable of dealing with the set of microbes that coexist in that specific environment (Dembitsky, 2010) . It was reported by Bobek et al., (1991) that the consumption of a mushroom-containing diet prevented serum cholesterol increase at the end of the four week period and lowered by almost 40 % as compared with control groups which have not had mushroom in their diet. Kabir and Kimura (1989) reported that dietary mushrooms have reduced the blood pressure in rats. Termitomyces robustus is called 'Ewe'meaning "expand" among the Yorubas in western Nigeria. The mushroom caps, globular at first, expands and opens out to become almost flat. It has blackish brown colour. It is the most popular edible mushroom in Nigeria but remains underutilized due to traditional believes, myths or dietary habit. Lentinus sqarrosulus,called 'erirokiro' to describe its tough, leathery texture is whitish in colour and also common in the genus Lentinus (Oso, 1976) . Over the last decade, mushrooms have been studied as novel functional food, there has been many studies on the nutritional contents of different mushroom species globally, little or no work has been carried out on chemical qualities of so many species and there is a dearth of information about polyphenolic components of the species in Nigeria. The objective of this study was to investigate the chemical profile of two edible mushrooms, screen them for phytochemicals and use Reverse-Phase HPLC-DAD to quantify the polyphenols present.
MATERIAL AND METHODS

Samples preparation
The two species obtained from local markets in Nigeria were scraped and thoroughly cleaned with water to remove sand, cut into smaller pieces (both the pileus and stipes), oven dried at 60 o C, then ground and sieved to give 40 mm mesh size powder.
Preparation of extracts
The powdered mushrooms were subjected to a cold maceration process for 72 h with methanol and ethanol separately to obtain the alcoholic extracts and for 24 h to obtain the aqueous extracts and filtered. The extracts were concentrated under vacuum and evaporated using a rotary evaporator at low temperature (45 o C).
Phytochemical screening of the extracts
Phytochemical screening of the methanol extracts was carried out using qualitative tests for analyses of different constituents of plant materials according to the common phytochemical methods described by Harborne (1973); Trease and Evans (1983) and Sofowora, (1993).
The methanol extracts of two edible mushrooms; Termitomyces robustus (ewe) and Lentinus squarrosulus (erirokiro) were screened for phytochemicals of medicinal importance and the chemical profile investigated using standard analytical methods with the aim of assessing their health promoting properties. Both mushrooms tested positive to flavonoids, saponin, tannin and terpenoid but negative to steroid, anthraquinone and phlobatannin. The results of proximate compositions in % were; moisture contents (7.22 ± 0.07; 11.03 ± 0.21), crude protein (31.34 ± 0.01; 42.77 ± 0.57), ash (7.07 ± 0.04; 10.45 ± 0.43), crude fibre (4.07 ± 0.18; 9.48 ± 0.04), crude fat (3.71 ± 0.16; 6.76 ± 0.22), carbohydrate by difference (24.90 ±0.11; 41.27 ± 0.19), calorific value in kcal (331.55±3.41; 342.35±3.09), and total dietary fibre (10.21 ± 0.00; 11.68 ± 0.00). The anti-nutrient factors in mg/g were; tannin (3.25 ± 0.80; 7.40 ± 0.14) oxalate (1.53 ± 0.00; 1.71 ± 0.07), and phytate (1.48 ± 0.06; 1.94 ± 0.05). Mineral elements, vitamins, essential and non-essential amino acids in substantial quantities were detected in the mushrooms. The phenolic compounds identified and quantified were gallic acid, catechin,chlorogenic acid, caffeic acid, ellagic acid, epicatechin, rutin, isoquercitrin, quercitrin, quercetin and kaempferol.The mushrooms exhibited various antifungi and antimicrobial activities. The two mushrooms possessed good nutritional and chemical qualities and could be sources of many different nutraceuticals.
Chemical analyses
Proximate composition (fat, crude fibre, and ash) was determined on dry basis by the standard method of Association of Official Analytical Chemist (AOAC, 2006), the protein content was determined using the micro-Kjedahl method (N x 6.25) 
Determination of antibacterial activity
The antibacterial activity of aqueous, methanolic and ethanolic extracts of the mushrooms against Staphylococcus aureus, Pseudomonas aeruginosa and Salmonella typhi bacteria was evaluated by using agar well diffusion method (Ahmad and Beg, 2001; Srinivasan et al., 2001). Plate count agar (PCA) plates were inoculated with 100 µl of standardized inoculum (1.5x10 8 CFU/ml) of each selected bacterium and spread with sterile swabs. Wells of 8 mm size diameter were made with sterile borer into agar plates containing the bacterial inoculum and the lower portion was sealed with a little molten agar medium. About 0.5 ml of each of the extracts was poured into a well of inoculated plates. Chemical antibiotics, Streptomycin sulphate (10 ugml -1 ) was used as a positive control which was introduced into a well instead of plant extract. The solvents; deionized water, methanol or ethanol were used as negative controls, which were introduced into the wells instead of the extracts. The plates thus prepared were left at room temperature for ten min allowing the diffusion of the extracts into the agar (Rios et al., 1988). After incubation for 24 h at 37 o C, the plates were observed. If antibacterial activity was present on the plates, it was indicated by an inhibition zone surrounding the well containing the plant extract. The zone of inhibition was measured and expressed in millimetres.
Determination of antifungal activity
The antifungal activity of plant extracts was evaluated against food-associated fungi by using poisoned food technique. Potato dextrose agar (PDA), was weighed (39g) and dispersed in a litre of deionised water sterilized at 121 Mean dia. of fungal colony in control
Determination of amino acid profile
About 20 g of each frozen fresh mushroom sample was weighed properly and minced by using 100 ml phosphate buffer supplemented with 2 % SDS (sodium dodecyl sulfate) by using philip household blender. The homogenate was filtered through double layered cheese cloth. The filtrate was subjected to ammonium sulphate salt precipitation method at 65 % saturation. The proteins were pelleted by centrifugation, concentrated by dialysis and then freez-dried for amino acid analysis. The 4.0 g protein isolate was hydrolyzed and evaporated in a rotary evaporator. The amino acid profile in the samples were determined using Technicon sequential multi-sample amino acid analyzer (TSM) (Benitez, 1984).
Quantification of phenolic compounds by high-performance liquid chromatography with diode-arraydetection
Reverse phase chromatographic analysis was carried out under gradient conditions using C18 column (4.6 mm x 150 mm) packed with 5μm diameter particles; the mobile phase was water containing 2 % acetic acid (A) and methanol (B), and the composition gradient was: 5 % of B until 2 min and changed to obtain 25 %, 40 %, 50 %, 60 %, 70 % and 100 % B at 10, 20, 30, 40, 50 and 60 min, respectively, following the method described by Amaral et al.,
(2013). Each sample extract was analyzed at a concentration of 20 mg/ml. The presence of eleven compounds was investigated for, T. robust and ten for L.
Phytochemical components
The screen of the methanol extracts of the samples showed the presence of some bioactive compounds (Tables 1). It is noteworthy that both mushrooms contained flavonoids, saponin and tannin but steroid, anthraquinone and phlobatannin were absent. Only T.robustus tested positive to alkaloid. The presence of flavonoids in both is well understood as it is in agreement with the previous literature that plants are major sources of phenolic compounds, which are synthesized as secondary metabolites during normal development in response to stress conditions, such as wounding and UV radiation among others (Sies, 1997). The alkaloids, saponnis and tannins play important roles in various antibiotics used in treating common pathogenic strains as reported by Kubmarawa et al., (2007).
Chemical composition
The result of the proximate analysis of the mushrooms on dry weight basis is presented in This result therefore suggests that the mushooms are safe for consumption.
Amino acid composition of the mushrooms
The result of the amino acid analysis of the protein isolates from the two mushrooms is presented in ., 2002) . Overall, the amino acid profiles were similar in both mushroom species though they belong to different families, also similar to the profile obtained from P. leurotus species except for norvaline and tryptophan found in small amounts in P. ostreatus and P. Sajorcaju (Pornariya and Kanok-Orn, 2009).
Phenolic compounds in the mushrooms
HPLC fingerprinting of T. robustus extract revealed the presence of the gallic acid (tR = 11.57 min; peak 1), catechin (tR = 16.09 min; peak 2), chlorogenic acid (tR = 23.51 min; peak 3), caffeic acid (tR = 25.06 min; peak 4), ellagic acid (tR = 32.14 min; peak 5), epicatechin (tR = 35.98 min; peak 6), rutin (tR = 38.25 min; peak 7), isoquercitrin (tR = 42.56 min; peak 8), quercetin (tR = 45.01 min; peak 9), quercitrin (tR = 48.93 min; peak 10) and kaempferol (tR = 54.39 min; peak 11) ( Fig. 1 and Table 4 ) while that of Lentinus squarrosulus extract revealed the presence of the gallic acid (tR = 10.52 min; peak 1), catechin (tR = 16.03 min; peak 2), chlorogenic acid (tR = 22.53 min; peak 3), caffeic acid (tR = 25.11 min; peak 4), ellagic acid (tR = 32.15 min; peak 5), epicatechin (tR = 35.09 min; peak 6), rutin (tR = 39.64 min; peak 7), isoquercitrin (tR = 42.95 min; peak 8), quercitrin (tR = 45.10 min; peak 9) and quercetin (tR = 48.72 min; peak 10) ( Fig. 2 and Table 4 ).
Figure 1
Reverse-phase high performance liquid chromatography profile of Termitomyces robustus extract. Gallic acid (peak 1), catechin (peak 2), chlorogenic acid (peak 3), caffeic acid (peak 4), ellagic acid (peak 5), epicatechin (peak 6), rutin (peak 7), isoquercitrin (peak 8), quercitrin (peak 9), quercetin (peak 10) and kaempferol (peak 11).
Figure 2
Reverse-phase high performance liquid chromatography profile of L. squarrosulus extract. Gallic acid (peak 1), catechin (peak 2), chlorogenic acid (peak 3), caffeic acid (peak 4), ellagic acid (peak 5), epicatechin (peak 6), rutin (peak 7), isoquercitrin (peak 8), quercitrin (peak 9) and quercetin (peak 10).
Gallic acid, caffeic acid, rutin, quercetin and isoquercitrin were present in both at different concentrations. Gallic acid, a benzoic acid derivative and caffeic acid, a cinnamic acid derivative belong to a phenolic acid class. 
CONCLUSION
The nutritional quality of the mushrooms in terms of protein, vitamins and mineral elements revealed their potentials as nutritious foods. The reported health benefits of Termitomyces robustus and Lentinus squarrosulus could be related to the presence of their natural phytochemicals like phenolic acids, flavonoids, amino acids and vitamins which are known to possess antioxidant properties. They could be developed as functional foods for the prevention of degenerative diseases. Increase consumption of these mushrooms would seem to be of great health benefit. Large scale cultivation should therefore be encouraged not only for the nutraceutical potentials but food security as well as economic sustainability. Research into favourable conditions to domesticate the above mentioned mushrooms and the numerous wild species as well as government policies to promote production and trade are essential in order to maximise the poential of mushrooms as valuable natural resources for food, medicine and biochemicals for industrial purpose.
